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1 rOLORED COMPOSITES EXHIBITING LONG AFTERGLOW CHARACTERISTICS AND 
( } COLOrId ARTICLES EXHIBITING LONG AFTERGLOW CHARACTERISTICS 

(57) Disclosed are a composite exhibiting long 
afterglow characteristics comprising at least a phospho- 
rescence layer and a coloration layer, wherein the phos- 
phorescence layer contains a phosphor and binder and 
the coloration layer contains a colorant, phosphor and 



binder, and an article exhibiting long afterglow charac- 
teristics which has the composite exhibiting long after- 
glow characteristics on at least a part of the surface 
thereof. 



Fig- 1 
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Description 
Technical Field 



The present invention relates to composites exhibiting long afterglow characteristics, which can be in various cotors 
and exhibit high phosphorescence luminance even if they are in a deep color such as red, green and black or .n metallic 
color, and articles comprising the composites. 

Background Art 

There have been known pigments that can emit phosphorescence visible in a dark place for relatively long time 
(afterglow) after irradiated by sunlight or light from artificial lighting and repeatedly show such characterises. These 
Sente absorb light energy in a light place and emit phosphorescence in a dark place .ike charge and discharge of 
storaae battery and called as phosphorescent pigments. There have also been known luminous p.gments that com- 
t^SSSt^m^ Pigment and a radioactive substance such as tritium. ^Pm and ^Ra. where radioactive ray 
emitted by the radioactive substance stimulates the phosphorescent pigment to emit phosphorescence 

stch phosphorescent pigments and luminous pigments are currently used for various products uttong the, long 
afterglow characteristics, for example, switches, lights for carrying, articles for use in 

fndications such as wall indications, guidance signs, escape tools, other phosphorescent indications such as phospho- 
VsS* safety marks, ornamental articles such as ash trays, earrings and tablecloths, pruned matter toys stationery 
and S Se For example, as uses of the phosphorescent pigments. Japanese Patent Unexamined Publication No H* 
4 51405 (!p SSSfe discloses phosphorescent wall panels for escape corridor. Japanese Patent Unexamined 
Publication No Hei 1-11 1 075 (JP-A-1 1 1 075/89) discloses phosphorescent fibers. Japanese Patent Unexamined Pub- 
Lation No Hei 1 200388 (JP-A-200388/89) discloses light emitting ropes, and Japanese Patent Unexamined Publica- 
tion No Hei 1-200389 (JP-A-200389/89) discloses phosphorescent sheets for indications. 

Such products as mentioned above may be desired to be colored depending on their uses wh.le mainta.n.ng the 

stantially reduced depending on color and color strength. For example, according to JIS K 51 20. Commentary o Phos 
SSSSert Ptameris Commentary p.5. "Commentary List: Drop of Phosphorescence Lum.nance of Phosphorescent 
SSJ^St^lh. phosphorescence luminance of such pigments is reduced t* considering the luminance 
whS not colored as 100% 15.7% when colored in green (added amount: 3.6%). 14.1% when colored in reddish 
Grange ^ac£d a^unt 2 4 % ) or 5.1% when co.ored in red (added amount: 9.1%). Thus, reddish orange or red color- 
ation reduces the phosphorescence luminance more significantly. 1Rfi ofiq MP-A- 

To solve the above problem, for example. Japanese Patent Unexamined Publication No. He. 3-166269 (JP A 
166269/91) discloses colored phosphorescent pigments and luminous pigments comprising organ.c pigments How- 
eve' pfS ^Sncetm^ance 5 these colored phosphorescent pigments and 'vinous pigme^s is still quite low 
because their phosphorescence luminance is not enhanced, and their color variation has substantial tan tation. 

Nevertheless as products and commercial needs are more diversified, articles exhibiting long afterglow character- 
istics with high phosphorescence luminance and being colored in various colors have been h,ghly desired^ 

Fo exaLle articles exhibiting afterglow characteristics in metallic color such as gold and silver or ,n black have 
not ^Zm^^ phosphorescence cannot be obtained by a combination of phoephorMcenftpig- 
Sl^'S^o^pSLt or biack pigment. This is because a layer <^"*!^*^*^™ 
pigment exhibits poor light transmission and hence a phosphorescent pigment conta.ned therein cannot store light 

enSr By the way, phosphorescent phosphors exhibiting higher phosphorescence! ^^^^f^^. 
Dhosohorescent pigments have been developed (Japanese Patent Unexamined Publication No. He, 7-1 1250 (JP A 
fSSSr HoweveMhese phosphorescent phosphors themselves still cannot solve the above problem. The reduction 
d IphSorescerce caused by mixing with a colored pigment is still too high to substantially enable coloration ,n mtf* 

'"The^™^ 

vide a composite exhibiting long afterglow characteristics which can exhibit higher phosphorescence luminance and 
color to? SSrSTto conventional ones with respect to the colors conventionally used for coloration o such mate- 
rtate sue 1 and green, and an article utilizing such a composite exhibiting long afterglow characteristics. 
( Anome^bTect of the present invention is to provide a composite exhibiting long afterglow characteristics wh.ch ,s 
in a SJS^^iy^ossiW. to be used for the coloration of such materials, for example^ ™U «rsuc - 
gold and silver, black or the like, and can exhibit suff icient phosphorescence lummance, and an article utilizing such a 
composite exhibiting long afterglow characteristics. 
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Description of the Invention 

The oresent invention provides a composite exhibiting long afterglow characteristics comprising at least a phospho- 
JcC^iln .ayer, wherein the phosphorescence layer contains a phosphor and b,nder and the co.- 

° ra tSr p^Sr a^Sng long afterg.ow characteristics a part or all o* which surface is 
composed of the above composite exhibiting long afterglow characteristics. 

Brief Description of Drawings 

Figure 1 is a sectional illustration of a colored composite exhibiting long afterglow characteristics according to the 
^Z^* sectiona. H.ustration of a co.ored composite exhibiting long afterglow characteristics according to the 
present invention. 

Best Mode for Carrying Out the Invention 

with the long afterglow characteristics while maintaining the long afterglow charactenst.cs. 

The phosphorescence layer is a layer containing a phosphor and binder eubs tance mav 

The "phosphor" used in the present invention is a substance emitting phosphorescence and any ^bstance may 

u 7 11 o^n mp A 1 1 250/95) also fall within the meaning of the "phosphor" of the present .nvention. 
He. 7-1 1250 (JP-A-1 1250/95) also tan w in i x J -phosphor", other materials conta.n.ng .nor- 

hi9h On h thfotSr^nd 6 t^'minous pigment consists of a phosphorescent pigment which is added with a radioactive 
° 9y SJSS' used for the present invention may be any binder materia, so long as it can form a layer together with 
'^'"R^irthfDhosDhor and the binder and thickness of the phosphorescence layer may be suitably selected 

"nee la eTStn the range of for example. 1 0-500 „m. practically in the range of 50-200 ,m. Two or more phosphores- 
cence layers may be us'ed in order to obtain the phosphorescence layer of a ,arge th.ckness. 

SS-S IXSZSSi - the phosphorescence layer herein- 

^As the colorant, those used for ordinary inks or paints can be used as they are. For example, they can be an inor 



30 



35 



45 



50 



55 



3 



BNSOOCID. <EP 081 28 96 A 1 J_> 



10 



15 



20 



25 



30 



35 



0^ EP 0 812 896 A1 

m en.e in m*«c «'»r having ecalelike part.de shape ; « p«^b«M»Mhj^ 8 P brass 
be mentioned. . deoosited black pigments having scalelike particle 

"° ne ?ne aboue depo*,* mefe, pigmens and « 

'^Confen, o, fhe eolotan, a* fhichness o, ft. , rt-JJn *e, may 

The phosphor contained in the coio.ation layer ■'^JJJ^SSeSenc. layer. In particular, in order to 
long after*™ characteristics togethe. with *^J^°^J%^™££*1 o, a plurality of contigooos 
obtain high phosphorescence luminance . ta J" So S law "or example, by using, for the coloration 
particles .hereof are present ore, .he who . «e? Sn i » .hidutesa of the coloration .eye,. 0, 
laye,, phospho, pa,.icles a. leas, a part of wh,e i nave a ^M^u«> t ic|e ol „, 

phosphor particles having an average dramefer larger then th «M« « ™ xo o y os fc|es 

phospho, can be presen. over the whole th* nesaot the, »"^ n ™ ' ""eoessary to uee a content ot me 
ft. phospho, should be present over ,he whol. :« r ol M con*, of h. phoepho, in the col- 

sr;e.r^SmT^ 

^Xiet^2,e^^^^ 

actetisftes of the presen, invention. whet 2 binder 4 end the phospho, 5. The 
o,a«on layer 3 are p,ovided "«^;^^S^Sf«S«S 6 (deposited metal pigment in metellio oofo,). 
coloration laye, 3 comprises the binder 4. the phospho, ana rtne a» „ e ,„ e the, ptesent ore, the whole thickness 
,„ Fi,u,e , . . ^gXZXZSS?' ™ 5 wl £ ediecL pa,.*,e. In Figu,e 2. a single 
of the coloration layer 3. Each particle ot wpwpno co | or ation layer 3. When the particles are in such con- 

particle of phosphor 5 is P^°^3 W sTde ££^<JEC^ *™* h the CO, ° rati ° n tay * 3 

figurations, light from the colorat.cn layer 3 a*(upp««* « ne g ; y . n ^ hosphorescence 

thereof can also be promoted. . cn . f q . th colorat j 0 n layer 3, the deposited metal pigment 6 can 

bedf^r^^ 

n s heTo^r^r,^ 
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xk Kc» ra tP laver mav haSBrinting layer on at least one surface thereof. » the substrate layer is white or 
has 9 I "Cho^cence luminance can be improved. The substrate .ayer may be a sheet, film, card 

or * e lfwmposed I of paper, plastics, cloth, glass, metal, ceramic, leather or the l.ke. 

jZZ^^oZyeLy also be a protective -ayer. The protective layer is preferably substanfa.lv transpa, 

The p^Snt'invention also provides an article exhibiting long afterglow characteristics which comprises the above 

and med.um contammg binder. The cotoraton layer can . m no containing an ink containing colorant, 

orant. phosphor and med.um containing binder, or an mk composed d considering the compo- 

KDBDL aada nam.,. Watau, 0*nng M a«ar Chanel Co ud. can be nt^onad 

An Ink for tormina the P^^^^J^^^ JpSX M So, forming ma" coloration 

. ,Tp£S £2, 30. 1993. Sangyo Tosho ^^*^S^^?SU «— ' *• 
Mesh ot acraan usad tor tha acraan pnntrng ra not ***^J^ . laye , 4„ing , f„ m Mcknaas 

SrSS^«**^ invanrion can hacaan adnata ,a,ar. 
^Sl^^SSmtto" - * lorlnar axplainad with ralaranca to tha following axantplas. 

so Example 1 

Ink for forming phosphorescence layer (1) 

200 g « phoao*,t e scan. plgntan, (N Yafco. phoaphoraaoan^ *™rj«^ 

ring them to afford Ink for forming phosphorescence layer (1). 
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Ink for forming coloration layer (1) 

as and rare ear»r elsrrrents as activator, avstage «J» ^ a „ c ^S Ltd.) and coloration ink (Vinyl Screen 

Lean P,inan 3 INK ATC 780N. •^^^S'^^Z^ b» U* Seiko Advaoce Co.. Ltd.) 

r sr^ c nT*^^s — ^ .... 

Preparation of composite exhibiting long afterglow characteristics 

invention was measured one minute after ext.nct.on. 
Measurement of luminance 

A sam,eof composite whose e^ad^ 
a 27w fluorescent lamp corresponding to ^f^J^SS^i n ensity (afterglow) of the sample was measured 
of the light irradiation for light energy a^ was calculated as inte ns,t> r of 

using luminance photometer (LS-1 00. M note ^ ^S^ert pigment contained in the compose exh.biting 
phosphorescence (mcd) per unit amount (1 g) or me pno^ 
long afterglow characteristics. 

Measurement of color tone 

determined. The results are shown in Table 1 . 
Comparative Example 1 

as in Example 1 . The results are shown in Table 1 . 
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Table 1 



t 



Phosphorescence layer 



Coloration layer 



Example 1 



Phosphorescent pigment: 86 wt% 
Binder: 14 wt% 
Thickness: 90 ^m 



Comparative Example 1 



Luminance of afterglow (mcd/m 2 ) 
Phosphorescen ce efficiency (mcd/g) 

Color tone Hue 
DIC 



Phosphorescent pigment: 86.07 
wt% 

Binder: 13.59wt% 
Coloring pigment 0.34 wt% 
Thickness: 82 ^im 
349 
1.52 
Red 
#274 



Phosphorescent pigment: 86.07 
wt% 

Binder: 13.59 wt% 
Coloring pigment 0.34 wt% 
Thickness: 157 ^m 
243" 
Tis 
Red 
#274 



"o4l«icien«, for >ho emission of pnooph.orosc.nco. 
30 Examples 2-6 

Example 1 to afford coloration layers (red). )tj compoS it es exhibiting long after- 



Table 2 
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Example 



Coloration layer 



Phosphores- 
cent pigment 
(wt%) 



88.5 



Binder (wt%) 



Coloration pig- 
ment (wt%) 



11.23 



90.20 



86.36 



86.39 
86.19 



9.56 



13.43 



13.41 
13.53 



0.28 



0.24 



0.21 



0.21 
0.28 



Thickness (^m) 



81 



109 



84 



Luminance of 
afterglow 
(mcd/m 2 ) 



390 



Color tone 



Hue 



Red 



394 



57 
~53~ 



497 



533 



438 



Red 
Red 



Red 



DIC 



#275 



#261 



#261 



#261 
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Example 8 

A phosphorescence .ayer having a thickness of 1 79 ,m was formed as in Example 1 by applying the ink twice, and 
then a coloration layer was formed as in Example 1. t invention exhibited luminance one 

exhibited red hue corresponding to DIC #275. 
Comparative Example 2 and 3 

N* 10, forming oo,ora«on layer (,) «aa applied onoo or throe times as in Comparative Example 1 to aftord a ooior- 
•""JSilrS 'IITS-SK P—senae ..icieno, «. c*r >ona o, Una resuHIng compositee 
exhibiting long afterglow characteristics are shown in Table 3. 

Table 3 
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25 





Comparative Example 2 


Comparative Example 3 


Luminance of afterglow (rncd/m^) 


208 


235 


Phosphorescence efficiency (mcd/g) 


2.49 


0.79 


Color tone 


Hue 
DIC 


Red 
#261 


Red " 
#295 
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Examples 9-11 

A phosphoresoenoe lave- having a thickness ,90 „m was ^^^ZZTJZ^^^ 

^LSeTI-rS., phospPoreseenoe enioieno, o. -ha reeling oomposi.es 

oxhSg long ane,gtow eharaeleristios oi .ha praaant invention era shown ,n Table 4 

Example 9 (blue): Coloration ink (Vinyl Sorean Priming INK Btue: ATC Wea.her,esistan, «6 Proo.se Bine, aolid 

53 4% by weight, Seiko Advance Co., Ltd.) 

Example 1 1 (gold): ELGEE R Gold #325, Oike Kogyo Co., Ltd. 



45 

Table 4 





Example 9 


Example 10 


Example 1 1 


Luminance of afterglow (mcd/m^) 


941 


1305 


405 


Phosphorescence 


Efficiency (mcd/g) 


4.54 


6.13 


2.01 


Color tone 


Hue 


Blue 


Green 


Gold 




DIC 


| #99 


#64 


#620 
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Example 12 



t 



.■ io haui nn a thickness of 65 um was formed using an ink for forming UV curing protective layer (Vinyl 
aogSSZtt ^JSZSZSZ™ CO.. Ud > on ,ho co,o,e«on , ayW o. mo composite ex.»,«ng ,ong 

,„,SSr» mcdrrrf and, regarding color tone. i. exhibited rod hua corresponds ,0 DIC #274. 
Example 13 

Ink for forming phosphorescence layer (2) 

5 them to afford Ink for forming phosphorescence layer (2) . 
Ink for forming coloration layer (2) 
- a o,.»~ 

" ^T^Ztl ^Z^^ Sa*o Adlance Co, Ud., ware rrtxed Oy e-cien,,, s,,„,ng «nr 
to afford Ink for forming coloration layer (2). 
Preparation of composite exhibiting long afterglow characteristics 

30 ^ -uL-ce one minute after extinction of the resulting composite exhibiting long afterglow char- 

acteristics of the present invention was 129 mcd/m . 



Comparative Examples 4-6 



35 



40 



45 



are shown in Table 5 

The inks used are shown below 



Comparative Example 4: Ink formed by mixing 10 g of luminous pigment (Kurachi Co., U±) and 10 g of med,um 
Sscten Rating INK ATC 780N. solid content: 30% by weight. Seiko Advance Co.. Ltd.) 
Comparative Example 5: Color Luminous Paint Pink (Shinleuch Co Ltd) 
Comparative Example 6: Color Luminous Paint Green (Sh.nleuch Co.. Ltd.) 
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Comparative Example 
4 


Comparative Example 
5 


Comparative Example 
6 




Example 13 


Luminance of after- 
glow (mcd/m 2 ) 

Color torn 


129 
Green 


32 

Pale orange 


47 

Fluorescent red 


60 

Fluorescent green 



From the results shown in Table 5, it can be seen 



that the composite exhibiting long afterglow characteristics of the 
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present invention exhibit higher afterglow luminance compared to the commercially available fluorescent paints even 
when GSS, conventional phosphor, was used. 



Claims 
1 



A composite exhibiting long afterglow characteristics comprising at least a phosphorescence layer and a [ coloration 
layer, wherein the phosphorescence layer contains a phosphor and binder and the colorat.on layer conta.ns a col- 
orant, phosphor and binder. 

,o 2. The composite exhibiting long afterglow characteristics of claim 1 , wherein a single particle of ^the PhosP h °r or a 
plurality of contiguous particles thereof contained in the coloration layer are present over the whole thickness of the 
coloration layer. 

3 The composite exhibiting long afterglow characteristics of claim 2, wherein at least a part of phosphor particles con- 
J5 tained in the coloration layer have a diameter larger than the thickness of the coloration layer. 

4 The composite exhibiting long afterglow characteristics of claim 2. wherein the phosphor particles contained in the 
coloration layer have an average diameter larger than the thickness of the colorat.on layer. 

20 5. The composite exhibiting long afterglow characteristics of claim 1 . wherein content of the phosphor in the coloration 
layer is 55-95% by weight. 

6. The composite exhibiting long afterglow characteristics of any one of claims 1 to 5. wherein the colorant contained 
in the coloration layer is colored pigment. 

25 7. The composite exhibiting long afterglow characteristics of claim 6, wherein the colored pigment is metallic color pig- 
ment or black pigment. 

8. The composite exhibiting long afterglow characteristics of claim 7. wherein the metallic color pigment or the black 
30 pigment is in the form of scales. 

9 The composite exhibiting long afterglow characteristics of any one of claims 1-8. wherein the phosphor contained 
in the phosphorescence layer is a phosphorescent pigment and/or luminous pigment. 

35 10 The composite exhibiting long afterglow characteristics of any one of claims 1 -8, wherein the phosphor contained 
in the coloration layer is a phosphorescent pigment and/or luminous pigment. 

1 1 . The composite exhibiting long afterglow characteristics of any one of claims 1-10 wherein the binders contained in 
the phosphorescence layer and the coloration layer are substantially transparent with respect to v,s.ble l.ght. 

1 2. The composite exhibiting long afterglow characteristics of any one of claims 1-11. wherein the coloration layer com- 
prises two or more portions in different colors. 

13. The composite exhibiting .ong afterglow characteristics of any one of claims 1-12, ^^J^ZV^ * 
provided on at least a part of surface of at least one of the phosphorescence layer and the coloration layer. 

14. The composite exhibiting long afterglow characteristics of claim 1 3. wherein the additional layer is a substrate layer. 

15. The composite exhibiting .ong afterglow characteristics of claim 14, wherein the substrate layer is substantially 
so transparent or opaque with respect to visible light or in white. 

16. The composite exhibiting long afterglow characteristics of claim 14, wherein the substrate has a printing layer on at 
least one surface thereof. 

55 17. The composite exhibiting long afterglow characteristics of claim 13. wherein the additional layer is a protective 
layer. 

18. The composite exhibiting long afterglow characteristics of claim 17. wherein the protective layer is substantially 
transparent with respect to visible light. 
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orProerglow characteristics of claim 13, wherein^Pac: 



,9l The composite exhibiting .or^terg.ow cnaracensr.es - «. ■ Additional layer is an adhesive 

layer. 

20 An article exhibiting long afterglow characteristics which has the composite exhibiting long afterg.ow characteristics 
' of any one of claims 1-19 on at least a part of the surface thereof. 

21 The article exhibiting long afterglow characteristics of claim 20. which is a luminous indication, guidance sign. 
Si^.XUr^irt indication, ornamenta. article, printed matte, toy or stationery. 
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